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BACKGROUND

o Twin global challenges of the 21st century -
Climate Change and Energy Security.

e India has second fastest growing economy with middle class projected
to grow from 50 million to 500 million.

o Integrated Energy Policy reports- “to deliver a sustained growth rate of
8% through 2031-32 and to meet the lifeline energy needs of all
citizens, India needs, at the very least, to increase its primary energy
supply by 3 to 4 times and, its electricity generation capacity by 5 to 6
times of its 2003-04 levels.

e India plans to increase its power generation capacity from current
capacity of 168,000 MW to nearly 800,000 MW by 2030 i.e. about 500
MW every week over the next 25 years.

o India already the fourth biggest GHG emitter.

o Cross-border energy trade: The emergence of sub-regional grids



HISTORY Ol

o Focus Today:
o Clean energy,
e Low Carbon Development
o Energy Efficiency
o Electricity Distribution Reform
o Water-Energy Co-management.
e Regional Energy Trade
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CURRENT BILATERAL US-INDIA CLEAN ENERGY PROGRAMS
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USAID SOUTH ASIA REGIONAL INITIATIVE FOR

ENERGY (SARI/ENERGY)
SARI/E Participating Countries: SARI/E Objective FY 2008 - 2011:
PROMOTE ENERGY SECURITY

SARI/E Activity Areas:

1. Cross Border Energy
BHUTAN Trade — infrastructure

h interconnections

2. Energy Markets

Formulation — precursor
and full mechanisms for
transparent trade practices

NEPAL

BANGLADESH
3. Clean Energy Access

- efficiency, conservation,
and renewable sources

4. Afghanistan Power
SRI .
L ANKA Sector Capacity

MALDIVES Building 7



PROVEN ENERGY RESERVES IN INDIA
AND IN THE WORLD, 2008

Proven reserves : India 58.6 769 1 050
provenreserveswond _________________________________________________________________________ 826170800 ____________________________________ 185020 __________________
product|on|n2008|nd|a05335 ________________________________________________ 328 ________________________
Reservetoproductmnratm|nd|a ________ _________________________ 122 _________________________ ___________________________ 44 ____________________________ 60 ____________________________

Note: Reserve-to-production ratio indicates the length of time that the recoverable reserves would last if
production were to continue at current rates and if no additional reserves could be recovered.
Sources: BP (2009); MPNG (2009).



TOTAL PRIMARY ENERGY SUPPLY IN INDIA
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INSTALLED CAPACITIES FOR POWER GENERATION IN INDIA
ACCORDING TO THE ENERGY SOURCE (IN %, MARCH 2010)

Nuclear: 2.9%
Renewables:

Diesel: 0.8%

9.7%
W Coal: 84 GW
Gas: 10.7% OHydro: 37 GW
EGas: 17 GW

E Renewables: 15 GW
OMuclear: 5 GW
O Diesel: 1 GW

Hydro: 23.1% Coal: 52.8%



IMPROVEMENT IN INDIA’S INDUSTRIAL
ENERGY INTENSITY

Industry Primary Energy Consumption per Value Added
(U.S. $2000,1971:100)
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ELECTRICITY GENERATING CAPACITY AND GENERATION
FOR INDIA, 2007/2008

Insialled capacity 168 GW Electricity generation 813 TWh

Qil Coal
2. ql}:’ MNatural gas ‘55'&%\

/_1 2% oil
1.7%
Muclear
—2.5% Matural gas

7%
Hydro /_

21.4%
“"m.,ﬁ_ MNuclear
/ 2.1%
Coal
59 29 L Other Ch‘her Hydrc:n

6.8% 14.8%

Note: Includes capacity and generation from utilities and captive power plants.
Source: CEA (2009a).



DEVELOPMENT OF TRANSMISSION NETWORK, AND
TRANSMISSION AND DISTRIBUTION LOSSES FOR INDIA

IE. 8 40 = 664 kY and above
= 7 |35 @ W Below 66 kV
o @
% A— 30 o & Distribution losses
m— =

] i} o
—E o A Al 25 2
£ 4 — 20 ;2
T @
S 3- — 13 =
a
& 27 — 10
= L5
=
=0 0
= | I |

X s

h ﬂ. 1::
a ﬂf'* o g

& @‘"" @ @

Source: CEA (2009c).



Delhi Distribution Scenario

Unprofessiénol Work Culiure

Insensitive Consumer
} Service
Deep rooted
Cormruption
Inadequate Investment

Business not geared to meet Rapid growth in Demand
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Processes Re-engineered

TECHNlC_.ﬁ.L INTERVENTIONS METERING
- New GRID stations - Downloadable electronic meter
* Upgrading Power Transformers - Grid metering / DT metering
» Enhancing EHV Capacities . == = == == - INtENSive Enforcement
= Safe loading of Distribution Transformer - Energy Audit
= LT AB Cable / HVDS / Secured Station
= SCADA / GIS

m i om L D

mm ENdng e .
COMMERCIAL PRACTICES CUSTOMER CARE POLICY SUPPORT
- New connection camps - CCC — Increase accessibility - Transfer Scheme
- Electrification schemes - Robust billing practices = Electricity Act 2003
- Settlement of Legal cases - Multiple payment options :%ﬁ;ﬂ%ﬂmﬁ tirement
- AMR installations - Web based initiatives e el
= Amnesty Scheme

BSES ¥



Loss Reduction

Transmission and Distribution Loss

33 BRPL  BYPL

Pre - Privatisation wor 47.1% 55.7%
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USAID-INDIA GEP PROJECT

EFFICIENT COAL CONVERSION (ECC) COMPONENT

Objective: address efficiency and environmental problems in existing
coal-fired power plants

<+ Power Plant Efficiency Improvement

< Plant Condition Monitoring and Assesment
< Environmental Monitoring and Control

» Advanced Power Generation

< Fly Ash Utilization

< Coal Quality



GROWTH IN THE INDIAN BUILDING SECTOR

Commercial Buildings Growth Forecast

» Currently, ~ 659 million m? (USAID ECO-Ill Internal Estimate Using MOSPI,
CEA and Benchmarked Energy Use data)

In 2030,~ 1,900 million m? (estimated) *
v 66% building stock is yet to be constructed

1,900
million m?

_Q/ Yet to be

Built
66%

Y/

Year: 2010

Year: 2030
* Assuming 5-6% Annual Growth Source: USAID ECO- Il Project



GREEN BUILDING SCENARIO

MAIN LINK: Green buildings help retain quality crn,ploy«:x mm

P.V.SIVAKUMAR

Green buildi ings

Uptake of green
niven by changing dy-
namics, the [ndian re-
alty market will
undergo a transforma.

tion and sdopt “green bulld-
ing practices,” a new way by
which bullding use natural
resources such as water and
energy and reduce adverse
impact on environment.
“This transformation will
be driven by various combi-
nations of regulation, go-
vernmen! incentives and
changing market dynamics,”

according  to  redesign,
Asia’s first green real estate
guide.

Besides, tenants would al-
| 30 help drive the green real
estate growth through their
corparate social responsibil-
ity programmes, desire to at-
tract and retain quality
emplayees and aspiration to
improve productivity, states
the guide.

“The green markel in In-
dia started with the devel-
oped world shifting some of
its back offices to India. Un-

like other markets, the
growth in green bulldings is
largely driven by occupiers”,
said Joe Varghese, MD, Col-
lier International [India
while making out a case for
green estste. “In the chang-
ing climatic situation, we
need to redesign our bujld-
ings and also redesign the
way in which we transact,
develop, value and manage
real estate ™

He added that 9.9 per cent
of residential and 54 per
cent of commercial build.
Ings account for world green

s transform realty market

uildings is increasing

wuwny censulting compa

Un the cost factor i in-
vesting in green buildings,
Mr. Cartes said “Over-focus-
ing on costs can be very miy
leading When markets
transform, it is the cost of
not having o green buikling
1o lease or sell that will be s
matter of concern”,

"The uptake of green
building practices in ndia is
now quick and real estate
practices are changing ac
cordingly,” he added. India
hs about 26 bu™ — -

e ions. Blindly aping
the west may not be the so-
lution to the problem, he
said. Joe underlining the
need for coming out with lo-
cal green solution to address
the problem in [ndis.

million sqft

W Mo "';.'m' The green
suMM ntings. ¢ DUilding
buildings hay
tundmmnlm i« movement is

“Green buildings are set
to become standard practice
and we need to quickly un.
derstand  them, including
huw they deliver value to
us,” said Simon Carter, su-
thor of the guide. , a leading 1

bai leading the pac gTadua]lY

buildings, followed

ral &t 35 mgammg ground

close to 12 buildin

lendlbneceMng in India, but

GRUNDFOS, CHENNAI

This building is wonderfuily spaced, with an aesthetically
‘Low U Glass’ double-walled frontage and set amid lush gar-
dens. Within, the work space is geometrically bisected and
connected by an aisle with a sky-light glass ceiling that uses
a special type of glass which allows the natural sunlight to
come In but cuts out the heat.

Along with the ITC Building in Gurgaon, the Grundfos Pumps
building is among the first two commercial buildings in India
to have won the LEED certification. installing energy-efficient
devices means saving on running costs. “We initially had a
connected load of 600 KW (kilowatt), but now our connected
load is only 300 KW," explains N. K. Ranganath, managing
director, Grundfos. In money terms, the savings on the ener-
gy bili payable to the Tamil Nadu Electricity Board is Rs 1.5

lakh a month, which works out to a saving of Rs 18 lakh R
— M.R. Venkatesh |12nding (Molh

ayear.

I for facilitati

e
| & 100 percent on-site sewage treatment with rain wator
and wastewater being harvested, thus saving millions
of gallons per year from reaching the city's overbur-

dened sewerage system

2 o Reduces dependence on ci.ty‘s WATED Teservoir
® 100 percent waste management, which can be used in

W ways - gemratenrg,amu manure from waste for en-

hancing green

within premi nid recycle
remaining waste for usage

® Green buildings result in 30 to 40 percent ?l‘lEl‘B'.Vsml'

umer Rated Green Bu
Certification of variou
ects on a pan-India

From now onwards

project that the compa
dertakes would be gree
India implementation
same has-already begu
various jpréjects alreac
istered. Out of 181

buildings in India, 52

Business of ecology

TECHNOPOLIS, KOLKATA

Technopolis is
expected to earn Rs
50 crore over the
next few years by
selling carbon cred-
its. The country’s
first LEED
(Leadership in
Energy and
Environment
Design)-certified
information-technol-
ogy building has
kickstarted the trend of commercia) propertles turning green.

Technopolis saves around 87.5 lakh units annually — 35 per
cent of its expected energy bills = by using insulated walls,
intelligent humidification controls, double-glazed glass win-
dows with low uitra-violet factor, besides solar heat gain
coefficient and censors to control carbon dioxide levels.

The pioneering building, which presently earns Rs 50 lakh
annually, has applied for the Clean Development Mechanism
scheme under the Kyoto Protocol, which allows developed
countries to meet targets hy funding environmental-friendly
business projects in developing countries and enabling the
latter to accumulate carbon credits to sell back to

developed nations. ~ Drimi Chaudhuri

faation.-PT!___ home owners ings arid 20 to 30 percent Wwaier Uss savings. For Mumbai.

one miltion sqft of constrocted green buj]dlng Toot- Buildings account for a sig-
need to be more print, the carbon dioxide reduction is around 12,000 | nificant portion of India’s en-
tons per dnnum | ergy consumption at nearly 30
aware of the & Green building p{:ldlylm affer m; opportunity to cre- | pen:e:& Green hll.il:iingipracf
ate’ environmen sound and  resource-efficient tices offer an opportunity to
]SSU.eS ]llVGlVed buildings by tsing an integrated appmar'h to daslgn | create environmentally-
o A b 33 N A g ceic | sﬂundandmsource-aﬁimeul
says - : I by using zn inte-
3 part of Confederationof Indi- homes. By having a lawn on  grated approach to design.

Gayﬂtrl Rao the roof, most of the sun's

an Industry (CIT), has institut-
ed the prestigious Leadership

heat can be reflected. Second.

in Energy and
Design (LEED) Platinum rat-
ing in India, This is available
to both residential as well as

he importance of commercial buildings. One of
green architecture  IGBC's main objectives is to
in today's world ensure that the real estate in-
cannot be under-
lined enough. Sus-  creating henchmarks in green

dustry in India migrates to

tainability as a topic should buildings across all realty for-
now come out of the living mats. This is just the begin-

room and enter the
room as more and mare end
users insist on the environ- ment.

rd- ning of what has been called
the Green Building Move-

Ly, in many resid loctrle
light has to be switched on
even during the daytime, We
need to use high performance
glass in the construction of
the buliding, which lets dif-
fused natural light enter the
homes, Up to 62 percent ener:
gy savings can be made this
way".

Other ways are to use recy-
cled materials in construction
like fly ash, which is a waste
material produced in thermal

The International Energy
Agency, a policy and research
group in Paris, forecast in No-
vember that India's energy de-
mand would more than dou-
bile by 2080. In turn, if policies
Temain unchanged, per capita
emissions will double, it said,
but will remain well below
the level of industrialised
countries today The Indian
construction and infrastruc-
ture industry is witnessing
unprecedented growth (at
nearly 12 percent plus a year)
which Is nearly twice the



GROWTH OF GREEN BUILDINGS
“LEED INDIA” FROM INDIAN GREEN BUILDING COUNCIL (IGBC)
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Registered m Certified

All types of buildings, all over the country :

IT Parks, Offices, Banks, Airport, Convention Centre, Institutions, Hotels, Residential, Factories. ..



AGRICULTURE’S IMPACT IS SIGNIFICANT

Agriculture is the largest user of water and accounts for about one-third of total power use

Electrici

Water ty
O Agriculture OAGRICULTURE
@ Industry @ Industrial
B Municipal B Domestic
Oothers Oothers
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WENEXA AGRICULTURE PROJECT COMPONENTS AND
COUNTERPARTS

Irrigation efﬂmency & Pump Distribution system upgrades
approprlate Cropplng eff|c|ency DRUM

NABARD

Field — e

delivery

Substation Transmission line

Distribution
transformer

— BESCOM
¢

GoK
Energy Department

WENEXA/DRUM
INTERFACE

Agriculture Dept



EE CENTER OF EXCELLENCE

144
2. Technology Showcase
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( 1. Performance and Effects ) (3. Information Center )
//—\\\\
4. Hardware/Tool Lending

(5. Training/Education
(/—\\\\\
6. Training/Workshops

EE Technology Center

7. Exhibitions
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9.R h
R 8. Application Testing



EE CENTERS — EXAMPLES OF CENTERS ESTABLISHED
BY USAID/INDIA

Regional Center for Efficient Lighting in Colombo, Sri Lanka (www.rclsa.net)

Green Business Center, Hyderabad, India (www.greenbusinesscentre.org)
Center for Electrical Motors & Motor Drives, Hyderabad, India (www.nftdc.org)
Center for Efficient Home Appliances, Kolkata, India

Center for Industrial Applications of EE, Nagpur, India

Center for Energy Efficiency & Environmental Protection (CENPEEP), Delhi, India
Women'’s Institute for Sustainable Energy Research (WISER), Kerala, India
Center for Green Buildings , Ahmedabad, India &

Center for Micro-Hydel, Kathmandu, Nepal


http://www.rclsa.net/

Cll — SOHRABJI GODREJ GREEN BUSINESS CENTRE,
HYDERABAD

A unique Public — Private Partnership
( Cll, Govt of Andhra Pradesh, USAID and Pirojsha Godrej Foundation )

CENTRE OF “EXCELLENCE" FOR ENERGY, ENVIRONMENT, GREEN BUILDINGS,
RENEWABLE ENERGY, WATER & CLIMATE CHANGE ACTIVITIES IN INDIA




PACE-D

US-India MoU in November 2009 outlines creation of Partnership to
Advance Clean Energy (PACE).

PACE to enhance collaboration on energy efficiency, renewable
energy, and clean energy technology with co-benefits for climate
change.

Two components of PACE — A Joint Research Centre and a Deployment
Centre

PACE-D would accelerate transition to high performing, low emissions
and energy secure economy.

A ‘whole of government approach’, it would reflect combined
resources.

PACE-D would strengthen U.S.-India dialogue and raise bilateral
cooperation on clean energy to new level.






NO POWER, BUT MOBILE PHONES
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BIOMASS: AGRO-RESIDUES,
WEEDS AND ENERGY PLANTS




BASE STATION SITES RELY ON DEDICATED

POWER SUPPLY

Powered by diesel
generator set

This is a costly
and polluting solution

* Upto $1/kWh total cost

¢ CO, & black carbon
emissions

Local communities
remain without clean
energy services for
economic and social
development

Typical Mobile Phone Base Station \ \

Diesel
Genset

1

1

1
S

Tower
Equipment

-

Y




BASE STATIONS AS ANCHOR CUSTOMERS” FOR MINI-UTILITY

SUPPLYING HOST VILLAGES

Optimize

Biomass

Biofuel

Fossil fuel
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Smart Mini-Grid

Produce
power

Candidate
technologies

Distribute
Power

Biomass
Gasification

Tower Power
Management
System

Biogas

Solar PV

Backup Genset

Community
Distribution
System

Wind turbine

Marketing

Collections

/

* Steady load

* 99.9% uptime|

* Varying load
* Cross subsi-
dized by tower

7~ Mobile

Tower

Base Station

Phone\

K Equipment

=y

Public use
street lighting,

Personal use

/ Host Villages \

Microenterprise
battery charging,
agri-processing,
manufacturing

\Iighting, communications /

schools clinics




INDIA'S ENERGY SECURITY CHALLENGE

Oil discovery by Cairn Hydro-Electric Dam at
Energy in 2004; India’s Narmada constrained by
Gas pipeline from demand will outstrip problems with environment
Turkmenistan, through supply
Pakistan,

Coal supplies for 200
years, but high/ash, low

calorie value

Gas pipeline from Iran, fh'ﬂ

discouraged by U.S.

=]

Gas pipeline from Myanmar
through Bangladesh

Filand
"l I

Kakrapar- World’s first
thorium-based nuclear

reactor

Gas discovery by
Reliance in 2003 but will
service only fraction of
India’s power needs

Tarapur- India’s
“civilian” nuclear reactor
requires refueling




INDIA'S CROSS-BORDER POWER TRADE

OPPORTUNITIES

Import Electricity From
Central Asia to South
Asia (CA-SA)

AFGHANISTAN
* Import Electricity to Afghanistan

PAKISTAN
Electricity link to India
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Bhutan
Electricity link to

NEPAL
Electricity link to India

L —p—

£

India

BANGLADESH
* Electricity link to India

SRI LANKA
* Electricity link to India

=P Cr0SS-border trade
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THANK YOU

Contact details for more information:

Srinivasan Padmanaban (Padu)
Professorial Lecturer

SAIS, Johns Hopkins University,

Address:

1717, Massachusetts Avenue, NW
Washington DC 20036
Direct Line: 202 663 5719
Cell phone: 202 386 0181
Fax line: 202 349 0980
Email: reachpadhu@gmail.com
Web: www. Sais-jhu.edu



